
Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 




(fj) Publication number; 0 593 398 A1 



EUROPEAN PATENT APPLICATION 



@ Application number: 93810708.3 
(22) Date of filing : 06.10.93 



© int. ci. 5 : B21B 1/34, B21B 15/00, 
B21D 43/28, B23D 33/08 



(S3) Priority: 15.10.92 US 961512 



@ Date of publication of application 
20.04.94 Bulletin 94/16 



(84) Designated Contracting States : 
AT BE DE DK FR GB IT NL SE 



© Applicant: TIPPINS INCORPORATED 
P.O. Box 9547 435 Butler Street 
Pittsburgh Pennsylvania 15223 (US) 



(72) Inventor: Thomas, John E. 
12 Shirl Drive Pittsburgh 
Pennsylvania 15238 (US) 



(74) Representative : Schick, Carl et al 
ISLER & PEDRAZZINI AG 
Stampfenbachstrasse 48 
CH-8006 Zurich (CH) 



(54) Pinch roll and shear combination. 



(57) A pinch roll and shear combination for use in 
a mill, such as a reversing hot strip mill. The 
pinch roll and shear combination includes a 
stationary frame (38) provided with a rotatably 
mounted lower roll (40) and stationary lower 
blade (42) adjacent the lower roll (40). A rec- 
tilinearly movable carriage (44) is mounted on 
the frame (38) with a piston (46) for moving the 
carriage. An upper roll (48) is rotatably mounted 
on the carriage (44) and cooperates with the 
lower roll (40) to form a pinch roll. An upper 
blade assembly (50) is mounted on the carriage 
and cooperates with the lower blade (42) to 
form a shear. 



oo 

CT> 
CO 

o> 
m 



0L 
UJ 



Jouve, 18, rue Saint-Denis, 75001 PARIS 



EP 0 593 398 A1 



BACKGROUND OF THE INVENTION 

This invention relates to a pinch roll and shear 
combination for use in rolling mills, specif ically for use 
with coilers on hot strip reversing mills. 

In conventional continuous hot mills, a shear is lo- 
cated between the roughing stand or stands and the 
finishing train. When a hot reversing mill is employed 
in lieu of the continuous mill or the finishing train, a 
shear is likewise positioned well upstream of the hot 
reversing mill. With the advent of the use of coiler fur- 
naces in conjunction with hot reversing mills, the lo- 
cation of the upstream shear has remained constant, 
with the upstream coiler furnace being downstream of 
the shear 

However, various advantages have been found 
for providing shears between a coiler and a roll stand, 
for example, the strip can be additionally trimmed at 
its leading and trailing ends after the finishing passes 
by the roll stand. The shear unit has been positioned 
on the pass line adjacent a pinch roll unit which pre- 
cedes a coiler, as set forth in U.S. Patent Nos. 
4,497,191 and 4,494,395. 

Pinch rolls are used in a number of ways on steel 
processing lines to control speed of travel or tension 
of steel strip. One such use is in conjunction with coi- 
lers. Examples of such pinch rollers are shown in U.S. 
Patent Nos. 4,497,191; 3,613,426; 4,430,874 and 
4,522,050. 

These prior art devices provide bulky, cumber- 
some machines for pinch rolling and shearing of ma- 
terial being worked upon. The object of the present in- 
vention is to provide a compact, economical and effi- 
cient pinch roll and shear combination. 

SUMMARY OF THE INVENTION 

The present invention provides a pinch roll and 
shear combination for use in a strip mill, such as in 
conjunction with a coiler, which forms part of a revers- 
ing hot strip mill unit. The pinch roll and shear combin- 
ation of the present invention includes a frame with a 
lower roll rotatably mounted on the frame, and a sta- 
tionary lower blade mounted on the frame adjacent 
the lower roll. A movable carriage is mounted on the 
frame for rectilinear motion. A hydraulic cylinder is at- 
tached to the frame for moving the carriage. An upper 
roll is rotatably mounted on the carriage and cooper- 
ates with the lower roll on the frame to form a pinch 
roll. An upper blade assembly is mounted on the car- 
riage, with the upper blade assembly adapted for re- 
ciprocating an upper blade relative to the carriage. An 
upper blade carried on the upper blade assembly co- 
operates with the lower blade to form a shear. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other objects and advantages of the present in- 



vention will become apparent in the description of the 
preferred embodiment in connection with the attach- 
ed figures, of which: 

Fig. "1 is schematic of a reversing hot strip mill 
5 which includes the pinch roll and shear combina- 

tion of the present invention; 
Fig. 2 is an enlarged view of the 1 pinch roll and 
shear combination shown in Fig. 1; and 
Fig. 3 is a side view of the upper blade assembly 
10 of the pinch roll and shear combination shown in 

Fig. 2. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

15 

Fig. 1 illustrates a hot strip mill which includes a 
rolling mill 10, shown as a four-high rolling mill, for re- 
ducing a slab of material to be worked on. A pair of coi- 
ler furnaces 12 and 14 are provided on opposite sides 

20 of the rolling mill 10 with each coiler furnace adapted 
to coil the material to be worked on after passing 
through the rolling mill 10. A pair of pinch roll and 
shear combinations 16 and 18 are provided on oppo- 
site sides of the rolling mill 10 adjacent the openings 

25 of the coiler furnaces 12 and 14. 

Within a roller table 20, on either side of the roll- 
ing mill 10, a pair of crop removal deflectors 22 and 
24 are pivotally coupled to the roller table 20. The crop 
removal deflectors 22 and 24 are positioned imme- 

30 diately adjacent the pinch roll and shear combinations 
1 6 and 1 8, respectively. Pistons 26 and 28 are mount- 
ed to the roller table 20 and operate to pivot the crop 
removal deflectors 22 and 24, respectively. Guide 
plates 30 and 32 extend between a pinch roll and 

35 shear combination 16 or 18, and a crop removal bin 
34 or 36, respectively, positioned below the respec- 
tive pinch roll and shear combination. 

The pinch roll and shear combination is best illu- 
strated in Fig. 2. The pinch roll and shear combination 

40 16 includes a frame 38 upon which a lower roll 40 is 
rotatably mounted. A stationary lower blade 42 is 
mounted on the frame 38 adjacent the rotatable lower 
roll 40. A recti linearly movable carriage 44 is mounted 
within the frame 38. A hydraulic cylinder 46 is attach- 
es ed to the frame 38 and coupled to the carriage 44. 
The hydraulic cylinder 46 is adapted to move the car- 
riage 44 in a rectilinear manner. An upper roll 48 is ro- 
tatably mounted on the carriage 44 and is aligned 
with the lower roll 40 such as to form a pinch roll. 

50 An upper blade assembly 50 is mounted on the 

carriage 44 and is aligned with the lower blade 42 to 
form a shear. As shown in Fig. 3, the upper blade as- 
sembly 50 includes a pivotable linkage assembly 52 
which attaches an upper blade 54 to the carriage 44. 

55 A hydraulic cylinder 56 is mounted to the carriage 44 
and coupled to the linkage assembly 52. The cylinder 
56 operates to pivot the linkage assembly 52 which in 
turn rectilinearly moves the upper blade 54 relative to 
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the carriage 44. As shown in Fig. 2, the upper blade 
54 includes a hold-down bar 58 which is positioned 
vertically above the lower blade 42 and adjacent the 
upper blade 54. 

The pinch roll and shear combination 16 and 18 
of the present invention provide a compact, econom- 
ical and efficient pinch roll and shear device for use 
in rolling mills. In operation, a slab of material to be 
worked upon, such as the steel slab 60 shown in Fig. 
1, is passed back and forth on the roller table 20 
through the rolling mill 10. Each pass of the slab 60 
through the rolling mill 10 reduces the thickness of 
the slab 60. The slab is reduced to a point until it can 
be coiled, at which time it will be coiled in one of the 
two coiler furnaces 12 and 14. The coiled material will 
be passed from one coiler furnace to the other 
through the rolling mill 10 until the desired, finished 
product is obtained. During such operation, the pinch 
rolls of the pinch roll and shear combination will be 
utilized in the conventional fashion to move the ma- 
terial in and out of the coilers and through the rolling 
mill. The shears of the pinch roll and shear combina- 
tion can be utilized on the workpiece at any time 
throughout the process. For example, the shears 
may be utilized to crop the leading and trailing ends 
of the material being worked upon after the final pass 
through the rolling mill 10. Additionally, the shears 
may also be utilized to provide a clean leading edge 
in the middle of the rolling process. 

The pinch roll of the present invention has been 
found to work effectively when utilizing an upper roll 
48 which has a diameter larger than the diameter of 
the lower roll 40. For example, a 24*' diameter upper 
roll has been utilized with an 18" diameter lower roll 
40. Additionally, the carriage 44 is provided with a 
sufficient range of motion to allow the upper roll 48 to 
be moved completely out of the way (e.g. a 'high 
pass'). A 14" stroke for the hydraulic cylinder 46 pro- 
vides sufficient range of motion for the carriage 44. 

The present invention may also provide an im- 
proved shearing action for cropping the workpiece. 
The compact arrangement of the present invention al- 
lows the lower blade 42 to be positioned closely ad- 
jacent the lower roll 40. For example, when an 18" di- 
ameter lower roll 40 is utilized, the cutting line 62 
formed by the shear is about 20" from the center line 
of the lower roll 40. This close proximity may improve 
the quality of the cut being performed. While a mate- 
rial is being sheared between cooperating blades 42 
and 54, it is being held between the pinch rolls 40 and 
48 immediately adjacent the cutting line 62. This ac- 
tion will further assist the operation of the hold-down 
bar 5B in obtaining a smooth shear of the workpiece. 

The present arrangement minimizes the space 
required for including a shear and pinch roll, as well 
as minimizing the structural components of these in- 
dividualized units. 

It will become apparent to those of ordinary skill 



in the art that various modifications may be made to 
this invention without departing from the spirit and 
scope thereof. Consequently, the scope of the pres- 
ent invention is intended to be limited only by the at- 
5 tached claims. 



Claims 

10 1. A pinch roll and shear combination comprising: 
a frame; 

a lower roll rotatably mounted on said 

frame; 

a lower blade mounted on said frame ad- 
15 jacent said lower roll; 

a movable carriage mounted on said 

frame; 

a means for moving said carriage; 
an upper roll rotatably mounted on said 
20 carriage and cooperating with said lower roll to 

form a pinch roll; 
and 

an upper blade assembly mounted on said 
carriage, wherein said upper blade assembly co- 
25 operates with said lower blade to form a shear. 

2. The combination of claim 1 wherein said carriage 
moving means is a hydraulic cylinder mounted on 
said frame. 

30 

3. The combination of claim 1 or 2 wherein said up- 
per blade assembly is mounted for movement rel- 
ative to said carriage. 

35 4. The combination of claim 1, 2 or 3 wherein said 
upper blade assembly includes a pivotable link- 
age assembly coupling said upper blade assem- 
bly to said carriage, a hydraulic cylinder is mount- 
ed to said carriage and is coupled to said linkage 

40 assembly wherein said hydraulic cylinder oper- 

ates to pivot said linkage assembly which rectili- 
nearly moves said upper blade assembly relative 
to said carriage. 

45 5. The combination of one of the claims 1 to 4 
wherein said upper blade assembly includes a 
hold-down bar positioned vertically above said 
lower blade, and an upper blade adjacent said 
hold-down bar. 

50 

6. The combination of one of the claims 1 to 5, 
wherein said upper roll has a diameter which is 
larger than said lower roll. 

55 7. A hot strip mill comprising: 

a rolling mill for reducing a slab of material 
to be worked on; 

at least one coiler furnace, with each said 
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coiler furnace adapted to coil the material to be 
worked on from said rolling mill; and 

at least one pinch roll and shear combina- 
tion according to one of the claims 1 to 6, with 
each pinch roll and shear combination being pro- 5 
vided adjacent one of said at least one coiler fur- 
nace. 

8. The hot strip mill of claim 7 wherein a pair of coiler 
furnaces are provided with said coiler furnaces w 
positioned on opposite sides of said rolling mill; 

and 

a pair of pinch roll and shear combinations 
provided on opposite sides of said rolling mill. 

15 

9. The hot strip mill of claim 7 or 8, further compris- 
ing a pivotable crop removal deflector being posi- 
tioned adjacent said shear and cooperating with 
a crop removal bin positioned below said shear 

and adapted to receive material removed by said 20 
shear. 

10. The hot strip mill of claim 7, 8 or 9, further com- 
prising guide plates extending between said crop 
removal bin and said lower blade to guide the ma- 25 
terial removed by said shear to said crop removal 

bin. 
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